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Hardenability 

• We have seen the advantage of getting martensite, M.  
We can temper it, getting TM with the best 
combination of ductility and strength. 

• But the problem is this:  getting M in depth, instead of 
just on the surface.  We want a steel where Pearlite 
formation is relatively sluggish so we can get it to the 
cooler regions where M forms. 

• The ability to get M in depth for low cooling rates is 
called hardenability. 

• Plain carbon steels have poor hardenability. 



Factors Which Improve Hardenability 

•1. Austenitic Grain size.  The Pearlite will have 
an easier time forming if there is a lot of g.b. 
area.  Hence, having a large austenitic grain 

size improves hardenability. 

•2.  Adding alloys of various kinds.  This 
impedes the g  P reaction. 
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Jominy Test for Hardenability 

•Hardenability not the same as hardness! 





The Result is Presented in a Curve 

Note: 
1. Distance from 

quenched end 
corresponds to a 
cooling rate, and 
a bar diameter 

2. Notice that some 
steels drop off 
more than 
others at low 
cooling rates.  
Less 
hardenability! 

Rank steels in order of hardenability. 



Alloying and Hardenability 



Carbon and Hardenability 



Hardness and Hardenability 

Predict the center hardness in a water quenched 3” bar of 8640   

Water Quenched Oil Quenched 

Jominy Distance =17mm 



Alloying and Hardenability 



Depth of Hardening 




























